Synthesis of collagen by bovine chondrocytes cultured in alginate; posttranslational modifications and cell-matrix interaction.
The extracellular matrix synthesized by articular chondrocytes cultured in alginate beads was investigated. Collagen levels increased sigmoidally with time and remained constant after 2 weeks of culture. The presence of cartilage-specific type II collagen was confirmed immunohistochemically. Predominantly type II collagen was present in the alginate bead, as reflected by the unique extent of lysyl hydroxylation, glycosylation, and pyridinoline crosslink formation measured. Collagen crosslinks, predominantly hydroxylysylpyridinoline (> 93%), were observed after 7 to 11 days of culture and their formation was effectively blocked by beta-aminopropionitrile (BAPN). Unexpectedly, BAPN treatment resulted in a 100% increase of collagen levels, without influencing cell proliferation and proteoglycan levels. In control cultures 90% of the synthesized collagen was retained in the cell-associated matrix, while in BAPN-treated cultures half of the collagen was found in the interterritorial matrix compartment further removed from the cells. This suggests that impaired crosslinking of collagen interferes with pericellular collagen deposition, causing upregulation of collagen synthesis by impaired cell-matrix interactions. Integrins are likely to be involved in this feedback inhibition by extracellular collagen since the cyclic RGD-containing peptide CGRGDSPC downregulated collagen synthesis by 37%.